We present a combined experimental and theoretical study focused on the ionic states of the N 2 O 4 molecule. Experimental results regarding photoionization induced by the synchrotron radiation SOLEIL in the 13.5-15.5 eV energy range were obtained using the electron-ion velocity vector correlation method. The potential energy curves for the dissociation of the N-N bond were computed within ab initio multireference wave functions based methods (CASSCF and CASPT2) for the first electronic states of N 2 O 4 and N 2 O 4 + .
Synopsis
We present a combined experimental and theoretical study focused on the ionic states of the N 2 O 4 molecule. Experimental results regarding photoionization induced by the synchrotron radiation SOLEIL in the 13.5-15.5 eV energy range were obtained using the electron-ion velocity vector correlation method. The potential energy curves for the dissociation of the N-N bond were computed within ab initio multireference wave functions based methods (CASSCF and CASPT2) for the first electronic states of N 2 O 4 and N 2 O 4 + .
T The dimer of the NO 2 molecule (N 2 O 4 ) has been considered in recent strong-field ionization studies as an example of polyatomic system involving coupled electronic and nuclear dynamics, on an ultrashort time domain [1] . In addition, the N 2 O 4 molecule presents a strong electronic correlation [2] . The identification of ionic states is thus a challenge both from the experimental and the theoretical point of view. We here report on recent experimental results regarding photoionization (PI) of the N 2 O 4 molecule in the 13.5-15.5 eV photon excitation energy range, obtained using the vector correlation method [3] , which provides for each electronion coincident event the emission velocity vectors of the two particles. The experiments were performed on the DESIRS beamline at SOLEIL, using the SAPHIRS supersonic expansion. In order to gain deeper insight in these experiments potential energy curves for the dissociation of 
